Morphological variability and developmental aspects of monkey and human granule cells: differences between the rodent and primate dentate gyrus.
The postnatal generation, dendritic development and morphological variability of granule cells were studied in the monkey and human dentate gyrus. Granule cells are mainly formed prenatally in primates with an approximate 4- to 6-month postnatal generation time in humans. Dendritic development of individual granule cells appears to be prolonged over a long period of time. Immature granule cells were observed as late as in 15-month-old children. The morphological variability of granule cells is similar in monkeys and humans. Both display granule cells with basal dendrites as well as granule cells with different dendritic lengths and spine densities. The prolonged development of the spine structure of the human mossy cells suggests that synaptic connections between granule cells and their postsynaptic target neurons develop through a long postnatal period of time that may last as long as 5 years postnatally. The morphological variability of granule cells in primates should be considered when drawing conclusions about hippocampal neuropathology. The prolonged development of the neurons and neuronal circuitries in the human dentate gyrus may cause the lack of adult-like memory formation in early childhood resulting in the phenomenon of 'infantile amnesia'.